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SIGNIFICANT ACCOMPLISHMENTS : 
1. Analys is  o f  d a t a  c o l l e c t e d  dur ing  t h e  p a r t i c i p a t i o n  of t h e  
MSFC 10.6 micron pulsed Doppler l i d a r  system (DLS) i n  t h e  J o i n t  
A i r p o r t  Weather S t u d i e s  (JAWS) experiment i s  concluding.  It w a s  
s u c c e s s f u l l y  demonstrated t h a t  obse rva t ions  from more than  one Doppler 
l i d a r  can be  combined t o  d e r i v e  t h e  three-dimensional Ca r t e s i an  wind 
f i e l d .  Seve ra l  d u a l  Doppler ana lyses  (us ing  d a t a  from t h e  MSFC and 
NOAA/WPL l i d a r s )  were performed which dep ic t ed  f low behind gus t  
f r o n t s .  A l l  were c o n s i s t e n t  w i t h  s u r f a c e  o b s e r v a t i o n s  made by t h e  
NCAR P o r t a b l e  Automated Mesonet. 
2. A comparison o f  r a d i a l  v e l o c i t y  estimates a t  low e l e v a t i o n s  
made by t h e  MSFC l i d a r  and t h e  NCAR 5.5 c m  Doppler r a d a r  (JAWS 
experiment)  revea led  a s u b s t a n t i a l  r . m . s .  d i f f e r e n c e  o f  3 ids, and a 
mean d i f f e r e n c e  o f  1 m / s .  Both measurement sets were taken  wi th in  a 
c o l d  a i r  out f low produced by a s q u a l l  l i n e .  Radar r e f l e c t i v i t i e s  were 
found t o  b e  below t h e  l e v e l  necessary  f o r  optimum performance o f  t h e  
r a d a r  s i g n a l  processor ;  consequent ly ,  t h e  r a d a r  r a d i a l  v e l o c i t y  
estimates were b ia sed  toward ze ro  by ground c l u t t e r  contaminat ion.  It 
i s  sugges ted  t h a t  t h e  a c t i o n  o f  t h e  co ld  a i r  out f low s u b s t a n t i a l l y  
reduced t h e  number o f  f l y i n g  i n s e c t s  o r i g i n a l l y  p r e s e n t  i n  t h e  area. 
I n s e c t s  are t h e  predominant r a d a r  b a c k s c a t t e r e r s  a t  5 cm,  whereas t h e  
l i d a r  relies upon t h e  presence  o f  n a t u r a l l y  o c c u r r i n g  a e r o s o l s .  
3. De ta i l ed  measurements o f  h o r i z o n t a l  wind f i e l d s  and 
t roposphe r i c  b a c k s c a t t e r  have been acqui red  a t  MSFC dur ing  
approximately 60 days o f  o p e r a t i o n  du r ing  t h e  p a s t  twelve months. 
These d a t a  w i l l  be u s e f u l  f o r  d e f i n i n g  f u t u r e  f l i g h t  exper iments ,  
ins t rument  d e s i g n  and s a t e l l i t e  DLS development. The d a t a ,  c o l l e c t e d  
f o r  a v a r i e t y  o f  a tmospheric  c o n d i t i o n s ,  c o n t a i n  mesoscale  and 
mic rosca le  phenomena o f  me teo ro log ica l  i n t e r e s t .  
FOCUS OF CURRENT RESEARCH: 
1. A s tudy  o f  t h e  sampling c h a r a c t e r i s t i c s  o f  t h e  MSFC DLS is 
i n  progress .  Ana lys i s  has  focussed on 1) a comparison wi th  an  
instrumented tower,  2 )  along-wind ve r sus  cross-wind measurements, and 
3 )  t h e  e f f e c t  o f  v a r i a b l e  p u l s e  l eng th .  Goals of  t h e  s t u d y  are  t o  1) 




wind measurements, and 2 )  determine those  a s p e c t s  of  DLS wind 
measurements which cannot  be  obta ined  from t r a d i t i o n  techniques.  
2. Work h a s  begun on t h e  a n a l y s i s  of  d a t a  c o l l e c t e d  whi le  t h e  
DLS w a s  i n  t h e  v e r t i c a l l y  scanning mode t o  determine v e r t i c a l  p r o f i l e s  
o f  t roposphe r i c  b a c k s c a t t e r  and t ransmiss ion  loss. Pre l imina ry  
r e s u l t s  show t h a t  s easona l  v a r i a t i o n s  of  b a c k s c a t t e r  observed a t  MSFC 
are  c o n s i s t e n t  w i th  prev ious  s t u d i e s .  Moreover , sub-v i s ib l e  c i r r u s  
has  been found t o  occur  more f r e q u e n t l y  than  h e r e t o f o r e  expected. The 
r e s u l t s  of t h i s  l o c a l  s tudy  can be used t o  suggest  t h a t  t he  
performance of  a spaceborne l i d a r  may be better than  thought a t  
present .  
PLANS FOR FY-1985: 
1. Complete t h e  a n a l y s i s  of wind v e l o c i t y  d a t a  c o l l e c t e d  by t h e  
MSFC DLS dur ing  JAWS. I d e n t i f y  and perform a d d i t i o n a l  c o l l o c a t e d  
comparisons where MSFC l i d a r  and NCAR r a d a r  scans  overlapped. 
2. Complete t h e  s tudy  o f  t h e  sampling c h a r a c t e r i s t i c s  o f  t h e  
MSFC DLS desc r ibed  above. Continue t o  assess t h e  c a p a b i l i t i e s  and 
performance o f  t h e  l i d a r  as a v i a b l e  mesoscale and microsca le  reseach  
t o o l .  
3. Continue a n a l y s i s  of  d a t a  c o l l e c t e d  a t  MSPC t o  determine 
t roposphe r i c  b a c k s c a t t e r  and t ransmiss ion  loss .  Assess impact of 
r e s u l t i n g  b a c k s c a t t e r  "climatology" on s a t e l l i t e  DLS development. 
4. I n i t i a t e  a n a l y s i s  of MSFC d a t a  sets c o l l e c t e d  dur ing  JAWS t o  
de te rmine  v e r t i c a l  p r o f i l e s  of  b a c k s c a t t e r  and t ransmiss ion  l o s s .  
5. Demonstrate f e a s i b i l i t y  of r e t r i e v i n g  h o r i z o n t a l  winds us ing  
o n l y  s i n g l e  ground-based Doppler l i d a r  r a d i a l  v e l o c i t i e s .  It i s  
proposed t h a t  t h e  technique  o f  c o r r e l a t i o n  a n a l y s i s  be used. Severa l  
cand ida te  d a t a  sets from JAWS and from the  ground-based series of 
experiments  a t  MSFC have been i d e n t i f i e d  f o r  a n a l y s i s .  
6 .  P a r t i c i p a t e  i n  t h e  F a l l  1984 a i r b o r n e  DLS f l i g h t  series. 
PUBLICATIONS: 
Rothermel, J. and D.E. F i t z j a r r a l d ,  1983: Dual Doppler l i d a r  measure- 
ments of  winds i n  t h e  JAWS experiment.  P r e p r i n t s ,  2 1 s t  Radar 
Meteor. Conf., Edmonton, A l t a . ,  h e r .  Meteor. SOC., 579-583. 
Ro thermel ,  J., R.M. Hardesty and C. Kessinger , 1983: Dual-Doppler 
a n a l y s i s  of l i d a r  measurements taken dur ing  JAWS. Techn ica l  
D iges t ,  2nd T o p i c a l  Meeting on Coherent L a s e r  Radar,  Aspen. 
Submitted: 
Rothermel, J., C. Kessinger  and D.L. Davis: Dual Doppler l i d a r  
measurements of winds i n  t h e  JAWS experiment.  J .  Atmos. 
0 cean ic  Tech . 
134 
In Preparation: 
Jones, W . D . ,  J. Rothermel and D.E.  Fitzjarrald:  Ground-based 
measurements of atmospheric backscatter at C02 wavelengths. To 
be submitted t o  Appl .  O p t i c s .  
Rothermel, J. and G.D. Emmitt: Sampling character is t ics  of pulsed C02 
Doppler l idar:  ground-based s tudies .  To be submitted to 
J. Atmos. Oceanic Tech. 
135 
J 
